To determ ne maxi nrum daily demands and peak hourly denmands the follow ng
mul tipliers shall be used:

Maxi mum Dai | y Demand
Peak Hourly Demand

1.8 tinmes Average Daily Demand
2.36 tinmes Average Daily Demand

Fire flow requirenments for non-residential areas shall be in accordance
with the National Fire Protection Association Handbook (| atest revisions)
and the applicable sections of BOCA, and shall be coordinated with the
Fire Adm nistration Departnment. That portion of the Fire Sprinkler
Systens to be maintained by the Departnent of Public Utilities shall be
desi gned in accordance with the requirenments as set forth in Appendi x 8.

M ni mum pi pe size shall be 8", except that termnal water lines will be
six (6) inches in dianmeter unless a |arger dianeter line is needed to neet
t he peak donestic demand and/or fire flow requirenments. Dead-ends shall be
el imnated by | oopi ng when feasible.

Services and neters shall be sized and | ocations designed in accordance
with the Standard Details. Mninmm service size shall be 3/4" pipe with
5/8" meter. Services shall be designed and reflected on the plans for both
residential and commercial devel opnents. A 1” County service line will be
install ed when the residential water service fromthe main to the neter is
60’ or greater; or the peak hour pressure at the main is 40 psi or |ess.
When t he peak hour pressure at the probable house site is | ess than 40 psi
and dependi ng on such variables as: house |ocation, nunber of fixtures,
nunmber of finished floors, etc., a note nust be added to the plans: *“The
bui |l der may consider installing a |arger plunbing line fromthe nmeter to
t he house and/or installing a booster punp to obtain a desired pressure”.

Pressure reducing valves shall be installed on the custoner side of the
met er by buil der or property owner, to be operated and nmai ntai ned by the
custoner, when the service connection systempressure will be greater than
80 psi.

Bl owof fs shall be provided at |ow points on mains 16-inches and | arger
For 12-inch mains, blowffs shall be provided at creek crossings.

Engi neer should use the followi ng guidelines, in regard to |ocation of
flush points, air release valves, blowffs, etc. during the design of
public water systens:

1. Access to flush points by contractors and especially to the
County Operations and Maintenance Section is very inportant.
Fl ush points serve no purpose if access to the flush points can
not be obtai ned.

2. Engi neer needs to make sure that appropriate notes i.e., flow
(gpm expected to be dispersed at points of flushing; etc. are
put on the plans.
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Sanitary sewage force nmains shall be ductile iron (Class 52) or approved
equal. A higher class if the design paranmeters require a thicker pipe.
For 12" and smaller, PVC G900 or other approved water type pipe may be
used. Force mains to be designed with a mnimumflow velocity of 3.0 feet
per second, a maxinmum flow velocity of 8.0 feet per second; and a
Hazen-WIlliams "C' value of 120. Mninmum size shall be 4 inches in
di ameter. A constant grade shall be used where feasible. M ninmum ground
cover shall be same as required for water |lines or deeper where necessary
to accommodat e water services and/or future water lines, etc. Valves and
air releases will be provided at appropriate |ocations.

Manhol es receiving the discharge from force mains shall be designed in
accordance with the County's standard details. In addition, special acid-
resi stant manhol es and sewer pipe shall be provided downstream of the
di scharge point as determned by the engineer (hydrogen sulfide
cal cul ations are required). On existing systens, manhol es shall receive an
approved liner. Liner shall be as shown in the standard details.

WATER PUMP STATI ONS

Wat er punp stations shall be considered a special project and specific
proj ect standards and plans will be prepared by the Engineer and submtted
to the County for review and approval. The project standards shall include
but not limted to contents as set forth in Appendi x 9.

WATER LI NE LOCATI ON

CGenerally, water lines to be installed in proposed subdivision and | ocal
streets shall be |ocated 2 feet off the edge of pavenent where there is no
curb and gutter and 4 feet in front of the face of curb (pavenent side)
where there is. Fwwever, within proposed curb and gutter streets, an
alternate design should be considered if right-of-way is avail able and a
design is feasible. Water lines to be installed along existing roads w ||
generally be installed in easenents where the road is likely to be w dened
in the future and in the right of way where the road will not be w dened
in the future.

Where water lines are to be installed in roads expected to be wi dened in
the future, they shall be |ocated in easenments unless the future road
cross section is known and location of water line is designed to avoid

future rel ocati on.

Water |lines shall be designed so that changes in alignnent are made with
bends with approved thrust bl ocks or approved nmechanical joint restraint
systens wherever applicable. Al mechanical joint thrust restraint system
cal cul ations to be shown on plans with a detail sketch showi ng | ength of
pipe and fittings to be restrained. See Part V for additiona

specifications and requirements. Were it is necessary to change alignnent
by defl ecting successive |lengths of pipe, the joint deflection shall be
limted to the all owabl e deflection according to standard details) in Part
Il of this manual, which represents one-half the maxi mrum al | owabl e by nost
manuf acturers. For PVC pipe, the deflection is made by curving the pipe,
since there is no deflection capability in the joints. The bendi ng radius
shall be limted as per standard detail (s) in Part Il of this manual.
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Bending and joint deflection limts apply to vertical as well as
hori zontal curves. Engineer is to verify existing field conditions to
devel op soil classifications for cal cul ated bearing pressures.

The engi neer nust design the systemto ensure that the maxi num defl ection
can be acconplished, however, fittings may be necessary and the engi neer
shall make this determ nation during design.

I n subdi visions, water mains will be permtted in easenents only when there
is no other feasible alternative and prior approval is obtained fromthe
Departnment of Public Uilities. Easenents shall be w de enough to provide
sufficient space for both installation and nai ntenance.

The engi neer shall consider the |ocation of existing and proposed sanitary
sewer and storm drai nage systens and all other underground structures and
utilities that could affect the location and type of materials for the
pi peline. The selected |ocation should avoid conflicts and facilitate
future mai ntenance.

Where the possibility of conflicts with existing utilities and/or other
structures exist, it shall be the Engineer's responsibility to secure
accurate information on the exact horizontal and vertical |ocation of such
utilities through subsurface exploration and reflect this exact
i nformation on the plans.

The engi neer shall consider the requirement for separation of water and
sanitary sewer facilities and shall use the sanme requirenents stated in
t he SANI TARY SEWER LOCATI ON section of these standards.

Water main crossings of railroads and where required, roadways shall be
encased in a casing pipe. Design of railroad crossings shall conply with
t he requi rements of Ameri can Rai | way Engi neeri ng Associ ation
Specifications, Part 5 - Pipelines (latest revisions). The engi neer shal
be responsible for the preparation of the necessary application, at |east
180 days in advance of construction or advertisenment for bid, for
subm ssion by the County to the railroad or in a tinely fashion as
determ ned by the Departnent and/or Engi neer.

Water nmmins entering or crossing streans, shall be Ductile Iron Pipe
(m nimum Cl ass 52). The tops of these mains shall be a sufficient depth
bel ow t he natural bottom of the streanbed to protect the pipe. In general,
3.5 feet of suitable cover is required. The pipe and joints shall be
desi gned, constructed, and protected against anticipated hydraulic and

physi cal, |ongitudinal, vertical, horizontal |oads, erosion and inpact.
Reasons for requesting | ess cover shall be given in witing to the County
prior to plan submttal. Water mains constructed in fill shall be Ductile
Iron Pipe (Class 52) with restrained joints unless a |licensed geotechni cal
engi neer can furnish a certification that the fill has been conpacted so
that settlement of the main will not occur. Such certification shall apply

to the area directly above as well as bel ow t he pipe.
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- PRODUCTS
2.01 APPROVED MATERI ALS

All materials shall conform to the County of Chesterfield "Approved
Materials and Manufacturers” list with |atest revision date. Contractor
shall follow guidelines as established in the General Conditions of this
docunment wunder O her Plans and Working Drawi ngs (Shop Draw ngs). All
mat erials shall be virgin materi al

2.02 Pl PE BEDDI NG FOR GRAVI TY SANI TARY SEWVERS

Bedding material to be crushed stone #57 gradation in accordance w th VDOT
Road and Bri dge Specifications, |atest edition.

11 - EXECUTI ON
3.01 | NSTALLATI ON OF NEW GRAVI TY SANI TARY SEWER AND FORCE MAI N SYSTEMS
A. Excavating and Backfilling:

1. Contractor shall do all excavating of any and all
mat erials encountered in the course of excavating for
all underground utility systens. After the pipe is in
pl ace, backfill wth suitable nmaterial free from
frozen earth, rocks, organic material, etc.

a. Provide all necessary shoring required for the
protection of excavations, existing utilities and
wor kmen and do all necessary punping required to
keep excavation and pipe free fromwater from any
source at all tines.

b. Provi de sufficient barricades, etc., adjacent to
excavations to safeguard against injury to
worknmen and the public. Provide and naintain
sufficient warning |anterns at wal ks, roadways,
and parking areas to provide safety at all tines.

cC. Where roots of live trees are encountered in
excavations, they shall be carefully protected
duri ng construction.

d. Exerci se special care in backfilling trenches to
guard agai nst disturbing the joints.

e. Renmove and di spose of any material not used for
backfill.
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2. Removal of subsurface obstructions, which are
uncovered during excavation for installation of the
gravity sanitary sewer and force nmain systens shall be
by the Contractor at his expense. This shall include
renoval of existing concrete or brick of existing
bui l ding foundations, footings, abandoned wutility
pi ping, wires, structures, rock boulders, etc., which
may not be visible fromsurface investigations before
construction, but will interfere with new
installations. If such obstructions are encountered,
they shall be renoved two feet from around the area of
new work and the excavation backfilled with a suitable
mat eri al as specified.

B. Pi pe Handl i ng:

1. Take all precautions to insure that pipe and rel ated
items are not danmaged in unloading, handling and
placing in trench. Exam ne each piece of material just
prior to installation to determ ne that no damage has
occurred. Renove any damaged material from the site
and replace with undamaged materi al .

2. Keep pipe clean. Exercise care to keep foreign
material and dirt from entering pipe during storage,
handl i ng and placing in trench. Flushing |ine may be
necessary by the Contractor.

3. Survey Line and Grade for Gravity Sanitary Sewers:

a. Line and grade shall be maintained by the
Contractor by use of a laser and Contractor shall
adhere to the following criteria:

1) Control point shall be set at a mi ninmum of
fifty foot (50') interval. Line and grade of
the | aser shall be checked at a maxi mnum of
one hundred foot (100') intervals.

2) St andard cut sheet shall be provided to the
County showing center line cut each
twenty-five (25") wher e payment for
installation is on a cut increnment basis and
hub cut at each fifty foot (50') station.

3) The level vial on the grade instrunment of
the |l aser shall be checked at a m ni num of
each 30 m nutes of use or nore frequent if
equi pment is being used around the grade
instrunent that could cause the instrument
to becone unl evel.

4) A bl ower shall be used when required to keep
a uniform air tenperature in the pipe to
prevent any bending of the |ight beam
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b. Contractor shall have level or transit in good
working order on job set up at all tines to
periodically check |Iine and grade of pipe.

4. Sewer Pipe Laying for Gravity Sanitary Sewers:

a. Laying of sewer pipe shall be acconplished to
line and grade in the trench only after it has
been dewat ered and the foundati on and/ or beddi ng
has been prepared. Mid, silt, gravel, and other
foreign material shall be kept out of the pipe
and off the jointing surfaces.

b. Al pipe laid shall be retained in position so as
to maintain alignnment and joint closure until
suf ficient backfill has been conpleted to
adequately hold the pipe in place. Al pipe shal
be laid to conform to the prescribed |ine and
grade shown on the drawi ngs. After conpletion the
pi pe shall exhibit a full circle of |ight at one

manhol e when viewed from the next.

cC. The sewer pipe, unless otherw se approved by the
Omer, shall be laid up to grade from point of
connection of the existing sewer or from a
designated starting point. If the starting point
is an existing stub, it shall be renoved and a
full length of pipe installed. The sewer g pe
shall be installed with the bell end forward or
upgrade. When pipe laying is not in progress the
forward end of the pipe shall be kept tightly
closed with a water tight plug or cap.

d. The pipe shall be fitted and matched so that when
installed it will forma snooth, uniforminvert.
Li ned or radius concrete pipe shall be placed as
i ndi cated by the marking on the pipe.

e. Prior to joining the pipe, all surfaces of the
pipe to be joined and the surfaces of factory
made jointing materials shall be clean and dry.
Lubricants, primers, adhesives, etc., shall be
applied and the pipes joined as recomrended by
the manufacturer's specifications. Sufficient
pressure shall be applied in making the joint to
assure that the pipe is "hone". The interior of
t he pipe shall be cleaned of all foreign materi al
as the work progresses. At the end of the work
day, the last pipe laid shall be blocked to
prevent creep, and closed with a water tight plug
or cap.
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f. Joining Pipe for Gavity Sanitary Sewers:

1) Ductile iron pipe to be joined in accordance
with the requirenents of the AWM Standard
C600 and the manufacturer's recommendati ons.

2) Rei nforced concrete pipe shall be jointed in
accor dance with manuf acturer's
reconmendat i ons.

3) Pol yvinyl chloride (PVC) pipe shall be
joined in accordance with ASTM Standard

D- 2321.
g. Pi pe laying and joining for force mains shall be
the same as the requirenments for water |ines.
h. Al  visible leaks shall be corrected before
testing.

i PVC pipe shall be provided with anti-flotation
bal | ast where cover is |less than 3'.

C. Manhol e I nstall ati on:

1. Manhol es shal | be constructed to the elevations
i ndi cated i n accordance with the Standard Details.

a. Set manhol e base section on bed of #57 stone to a
m ni mum depth of 8 in. Stone shall be thoroughly
conpacted and carefully leveled to the excavated
wal | .

b. Join all manhole risers, cone top sections, and
any other sections by the use of rubber gaskets.

cC. I nstall pipe stubs in manhol es where called for
on the Plans. All stubs shall extend beyond the
manhol e as reflected on the plans and shall be
sealed with a watertight plug or cap.

d. Install flexible manhole connections for al
pi pes sizes 6 in. to 21 in., inclusive and apply
sealant to conpletely fill joint between nmanhol e

barrel and flexible connection for the ful
t hi ckness of the manhol e barrel.

e. Plug Iift holes fromthe outside with nonshrink
grout and repair any defects in manhol e.

f.. Set adjusting rings in portland cenent nortar bed
(m nimum of 1/4" thickness and parge 1/8" to 1/4"
t hi ckness on inside and outside of nmanhole).
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g. Rings will not be required outside of paved
roadways or wal kways unless called for on the
Pl ans.

h. Ri ngs in paved roadways or wal kways shall permt
upward or downward adjustnent of manhole frame.
Maxi mum hei ght of rings shall not exceed 12,
ot herwi se, the cone section will require renoval
and an additional manhole riser installed to
all ow for the upward and downward adjustnment as
st ated above.

i Construct bench of concrete or brick and nortar
only.

1) El evati on of bench at the channel shall be
at the spring line of the incomng and
out goi ng pi pe.

2) Bench shall be three inches | ower at channel
t han at manhol e wall.

3) Where B.U. O or stubs are provided for
future pipe connections, bench and invert
shall be so forned.

4) Use sul fate resistant cenent for concrete or
nortar on all acid-resistant manhol es.

5) Where seal ant is used, bench shall not be in
cont act with pi pe or flexible pi pe
connecti on.

6) Al'l inverts to be snooth.
J . Al'l visible |l eaks shall be corrected before
testing.
D. Service Connections: Place a tee fitting with 6-inch outl et

in the sewer where service connection is to be constructed.
Lay 6 inch PVC or ductile iron pipe from the tee to the
property line or easenent limts on a grade of not |ess than
1/4 in. per foot unless otherwise shown on Plans. Were
connections are laid out of manhol es, Contractor shall use a
| aser beam Close service connection at the property line
with an approved watertight plug, and nmark the end with a 2"
X 4" board installed plunb frombottomof 6" plug to 2' above
ground. Service connection shall be of same type of pipe as
sewer unless otherwi se approved by Owner. When neking a
service connection to an existing sewer, the Contractor shal
use a nechani cal hole cutter and approved saddl e.

E. Exi sting Manhole Tie-In: Core drilling and a flexible
pi pe-to- manhol e connector shall be used in the connection of
the sewer pipe to precast nmanhol es, where stubs or bricked up
openings (B.U. O ) do not exist.

The connector shall be Kor-N-Seal assenbly or approved equal
The connector shall be installed in the manhole wall by

activating the expandi ng nechanismin strict accordance with
t he recommendati on of the connector manufacturer.
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The connector shall be of a size specifically designed for
the pipe material and size being utilized on the project. A
materials must conformto the approved products reflected in
Part V of this docunent.

Where bricked up openings (B.U. O) exist, a PVC manhole
adaptor shall be used in the connection of the sewer pipe to
precast manhol es and installed using the proper conventional
met hods such as the process established for the "GPK PVC
Manhol e Adaptors" or equal.

F. A tracing wire of 14 gauge copper shall be installed and
taped directly on top of the pipe in a manner that a
conti nuous trace results.

G Pl ace underground warning tape directly above all sewer force
mai ns, 18" below finished grade. Tape shall be polyethyl ene
tape with a nmetallic core, 2 inches in width, with the
continuous printed nessage “Caution Sewer Force Main Buried
Bel ow.” Tape shall be as manufactured by the Seton Nane
Pl ate Corp. or approved equal.

3.02 TESTI NG OF NEW GRAVI TY SANI TARY SEVER AND FORCE MAI N SYSTEMS

A. Testing Technique for Gravity Sanitary Sewer System
1. Sanitary sewer lines 42 inches in dianmeter and snall er
shall be tested after backfill using a | ow pressure

air test in accordance with ASTM C828-90 or | atest
edition. Sewer lines |arger than 42 inches in dianeter
shall be tested by infiltration/exfiltration test. All
manhol es shall be vacuumtested. All testing shall be
conducted in the presence of the Owmer or Owner's
representative. All labor, mterials, tools, and
equi pment necessary to make the tests shall be
provi ded by the Contractor. All equiprment and met hods
used shall be acceptable to the Owmer. Al nonitoring

gauges shall be subject to calibration, if deened
necessary.
2. Low Pressure Air Test:
a. Summary of Method: Plug the section of the sewer
line to be tested. Introduce |owpressure air

into the plugged line. Use the quantity and rate
of air loss to determ ne the acceptability of the
section being tested.

b. Preparation of the Sewer Line: |f required by
Omer, flush and clean the sewer line prior to
testing and cleaning out any debris. Plug all
pi pe outlets using approved pneunmatic plugs with
a sealing length equal to or greater than the
di ameter of the line being tested. G ve speci al
attention to |l aterals.
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C. Ground Water Determination: Install a % inch
capped gal vani zed pi pe nipple, approximtely 12
inches long, through the manhole on top of the
| owest sewer line in the manhole. |mmediately
prior to the line acceptance test, the ground
wat er el evation shall be determ ned by renoving
the pipe cap and blowing air through the pipe
ni pple into the ground so as to clear it, and
t hen connecting a clear plastic hose to the pipe
ni ppl e. The hose shall be held vertically and a
measurenent of the height in feet of water over
the invert of the pipe shall be taken after the
wat er has stopped rising in the plastic hose.

d. Procedures: Determ ne the test duration for the
section wunder test by conputation from the
applicable formulas shown in ASTM C828-90 or
| atest edition. The pressure-holding time is
based on an average holding pressure of 3 ps
gage or a drop from 3.5 psi to 2.5 psi gage.

Add air until the internal air pressure of the
sewer line is raised to approximtely 4.0 psi
gage. After an internal pressure of approxi mately
4.0 prig is obtained, allow time for the air
pressure to stabilize. The pressure will normally
show sonme drop until the tenperature of the air
in the test section stabilizes.

When the pressure has stabilized and is at or
above the starting test pressure of 3.5 psi gage,
commence the test. Before starting the test, the
pressure may be allowed to drop to 3.5 psi gage.
Record the drop in pressure for the test period.
If the pressure has dropped nore than 1.0 psi
gage during the test period, the line shall be
presunmed to have failed. The test may be
di sconti nued when the prescribed test tinme has
been conmpl eted even though the 1.0 psi gage drop
has not occurred.

The test procedure may be used as a presunptive
test which enables the installer to determ ne the
acceptability of the line prior to backfill and
subsequent construction activities.

If the pipe to be tested is submerged in ground
water, the test pressure shall be increased by
1.0 psi for every 2.31 feet the ground water
| evel is above the invert of the sewer.

e. Safety: The air test may be dangerous if, because
of lack of understanding or carel essness, a line
is inmproperly prepared.
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It is extrenely inportant that the various plugs
be installed and braced in such a way as to
prevent bl owouts. |Inasmuch as a force of 250 |b.
is exerted on an 8 inch plug by an internal pipe
pressure of 5 psi, it should be realized that
sudden expul sion of a poorly installed plug or of
a plug that is partially deflated before the pipe
pressure is released can be dangerous.

As a safety precaution, pressurized equipnent
shall include a regulator or relief valve set at
no nore than 10 psi to avoid over-pressurizing
and damagi ng an otherw se acceptable |line. No one
shall be allowed in the manhol es during testing.

3. Al'l manholes will be tested using the negative air
pressure test (vacuum in accordance with ASTM C
1244-93 or |atest edition, for watertightness, and

manhol e will be visually inspected after backfilling.
Contractor may backfill before testing with the
understanding that any repairs will be nmade from the

exterior of the manhol e.

Manhol es shall be vacuum tested and shall have
10-inches of nmercury applied to the manhol e and the
time measured for the vacuumto drop from 10-inches to
9-inches of mercury. Vacuum equipnent shall be
approved by the County and/or Engineer prior to its
use. See detail # SEW10 for mninmum all owabl e test
times for manhol e acceptance at the specified vacuum
dr op.

Test times for structures other than manholes will be
based on the times for manholes of the nearest
equi val ent volume or as directed by the Engi neer.

Witten verification nust be furnished that the
foll owing steps are foll owed:

a. The test method is only to be applied to precast
concrete manhol es.

b. St ubout's, manhol e boots and pipe plugs shall be
secured to prevent novenent while the vacuumis
dr awn.

cC. If a manhole fails the test, necessary repairs
shall be nmade and the vacuum test and repairs
shall be repeated until the manhol e passes the
test.

4. Test for |eakage of gravity sewers using either the

infiltration or exfiltration test:

Publ i shed: 05/02 Revised: 10/20/04 6-9 Chesterfield County WSSP




a. Al | owabl e | eakage shall be 50 gal |l ons per inch of
pi pe dianmeter per mle per 24 hours up to a
maxi mum of 2,400 gallons per mle per 24 hours
for gravity sewers greater than 42" in dianeter

b. Use infiltration test when ground water is at
| east 4 feet above pipe crown along entire | ength
of line to be tested. Plug the pipe at the upper
manhol e. Install suitable neasuring device at the
next | owest manhol e. Measure the anount of water
flow ng through the outlet after flow has been
stabilized.

cC. Ground Water Determination: Use same procedure as
"l ow pressure air test" above.
B. Testing Requirements for Sewer Force Mins:
1. Al'l pressure testing shall conformto the requirenents
as established for Water Distribution Systens as
outlined in Part Ill Section 3 of this docunment.

3.03 MARKERS

I n easenents and in undevel oped wooded areas, plastic markers shall be
installed every 200 feet, and at all manholes, valves, and fittings.
Mar kers shall be as manufactured by Carsonite, Greenline, or approved
equal . Exceptions are where sanitary gravity and force main lines are
installed in "kept" yards where the property owners nay object to the
pl acenent of these markers. Contractors will be required to properly
install the markers per manufacturer's recomendations, parallel to the
sewer |line facing roadway, or as additionally directed by the County.

3.04 CLEAN- UP
Upon the conpletion of the installation of the sanitary sewer system and
prior to the Ower's final acceptance, sedinment and debris shall be

renoved fromthe system The work area shall be restored to its origina
condition and pavenent replaced to the satisfaction of VDOl and/ or County.

End of Section
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SECTI ON 2
SANI TARY SEVER SYSTEM

I - GENERAL
1.01 REQUI REMENTS OF REGULATORY AGENCI ES

Construction as shown on the plans or stated herein shall be performed in
accordance with current and applicable requirenments as established by the
County of Chesterfield and the Virginia Departnment of Health or any other
agenci es having jurisdiction. Where conflicts arise between the Contract
Docunents and previously nentioned requirenents, the nore restrictive
shall apply. If such requirements require a change in the work as stated
herein or shown on the plans, the Contractor shall stop work and notify
the County for further direction.

- PRODUCTS
2.01 APPROVED MATERI ALS

All materials shall conform to the County of Chesterfield "Approved
Mat erial s and Manufacturers” list. Al materials shall be virgin material.
The Contractor shall submt a notarized statement fromthe Supplier and/or
Manuf acturer to the Inspection Section that all materials being supplied
for the work nmeet AWM, ASTM and/or County standards, as appropriate. At
| east three (3) copies for the County's use along with any additional
copi es needed to be returned to Contractor, Engineer, Suppliers, etc

after approval is nade.

In addition, shop drawings, as defined in the General Section, and
operation manuals are required [on projects where there are special
structures, and on Punp Station, Tank, Pressure Reducing Vault, and
Treatment Plant projects to include pipe and accessories, nmanholes and
appurtenances, valves, and other assorted products, etc.] to be submtted
by the Utilities Contractor to the Engi neering Supervisor in charge of the
| nspection Goup for approval. The information needs to be sent as far in
advance as possible (at |east 48 hours) to avoid any unnecessary delays in
begi nning the project. The appropriate nunmber of copies of shop draw ngs
needed is as defined in the above paragraph.

The certification and/or shop draw ngs nust include manufacturer's nane,
type of product, |ocation of plant, project name and nunber, etc. for each
pr oduct .

2.02 Pl PE BEDDI NG FOR GRAVI TY SANI TARY SEVERS

Bedding material to be crushed stone #57 gradation in accordance w th VDOr
Road and Bridge Specifications, |atest edition.
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11 - EXECUTI ON

3.01 | NSTALLATI ON OF NEW GRAVI TY SANI TARY SEVER AND FORCE MAI N SYSTEMS
A. Excavating and Backfilling:
1. Contractor shall do all excavating of any and all

mat erials encountered in the course of excavating for
all underground utility systens. After the pipe is in
pl ace, backfill wth suitable nmaterial, free from
frozen earth, rocks, organic materials, etc.

a. Provide all necessary shoring required for the
protection of excavations, existing utilities and
wor kmen and do all necessary punping required to
keep excavation and pipe free fromwater from any
source at all tines.

b. Provi de sufficient barricades, etc., adjacent to
excavations to safeguard against injury to
worknmen and the public. Provide and maintain
sufficient warning |anterns at wal ks, roadways,
and parking areas to provide safety at all tines.

C. Where roots of |live trees are encountered in
excavations, they shall be carefully protected
duri ng construction.

d. Exercise special care in backfilling trenches to
guard agai nst disturbing the joints.
e. Renmove and di spose of any material not used for
backfill.
2. Renmoval of subsurface obstructions which are uncovered

during excavation for installation of the gravity
sanitary sewer and force main systens shall be by the
Contractor at his expense. This shall include renova

of existing concrete or brick of existing building
foundati ons, footings, abandoned wutility piping,
Wi res, structures, rock boulders, etc., which may not
be visible from surface investigations before
construction, but wil | interfere with new
installations. |If such obstructions are encountered,

t hey shall be renmoved two feet from around the area of
new work and the excavation backfilled with a suitable
mat eri al as specified.

B. Pi pe Handl i ng:

1. Take all precautions to insure that pipe and rel ated
items are not damaged in unloading, handling and
placing in trench. Exanm ne each piece of material just
prior to installation to determ ne that no damage has
occurred. Renove any damaged material fromthe site
and replace with undamaged materi al .
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2. Keep pipe clean. Exercise care to keep foreign
material and dirt from entering pipe during storage,
handl i ng and placing in trench. Flushing |ine my be
necessary by the Contractor.

3. Survey Line and Grade for gravity sanitary sewers:

a. Line and grade shall be mintained by the
Contractor by the use of a |aser and Contractor
shall adhere to the following criteria:

1) Control point shall be set at a m ninum of
fifty foot (50") interval. Line and grade of
the | aser shall be checked at a maxi num of
one hundred foot (100') intervals.

2) St andard cut sheet shall be provided to the
County showing center line cut each
twenty-five feet (25 ) where paynent for
installation is on a cut increnment basis and
hub cut at each fifty foot (50') station.

3) The level vial on the grade instrunment of
the |l aser shall be checked at a m ni nrum of
each 30 m nutes of use or nore frequent if
equi pnent is being used around the grade
instrunment that could cause the instrunent
to becone unl evel.

4) A bl ower shall be used when required to keep
a uniform air tenperature in the pipe to
prevent any bending of the |ight beam

b. Contractor shall have level or transit in good
wor ki ng order on the job set up at all times to
periodically check |ine and grade of pipe.

4. Sewer Pipe Laying for Gravity Sanitary Sewers:

a. Laying of sewer pipe shall be acconplished to
line and grade in the trench only after it has
been dewat ered and the foundation and/or beddi ng
has been prepared. Mid, silt, gravel, and other
foreign material shall be kept out of the pipe
and off the jointing surfaces.

b. Al pipe laid shall be retained in position so as
to maintain alignment and joint closure until
sufficient backfill has been conpleted to

adequately hold the pipe in place. Al pipe shal
be laid to conform to the prescribed l|ine and
grade shown on the draw ngs. After conpletion the
pi pe shall exhibit a full circle of light at one
manhol e when viewed fromthe next.
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cC. The sewer pipe, unless otherw se approved by the
County, shall be laid upgrade from point of
connection of the existing sewer or from a

desi gnated starting point. |If the starting point
is at an existing stub, it shall be renoved and a
full length of pipe installed. The sewer pipe

shall be installed with the bell end forward or
upgrade. Wen pipe laying is not in progress the
forward end of the pipe shall be kept tightly
closed with a water tight plug or cap.

d. The pi pe shall be fitted and natched so that when
installed it will forma snooth, uniforminvert.
Li ned or radius concrete pipe shall be placed as
i ndi cated by the marking on the pipe.

e. Prior to joining the pipe, all surfaces of the
pipe to be joined and the surfaces of factory
made jointing materials shall be clean and dry.
Lubricants, prinmers, adhesives, etc., shall be
applied and the pipes joined as recommended by
the manufacturer's specifications. Sufficient
pressure shall be applied in making the joint to
assure that the pipe is "home". The interior of
t he pipe shall be cleaned of all foreign materi al
as the work progresses. At the end of the work
day, the last pipe laid shall be blocked to
prevent creep, and closed with a water tight plug
or cap.

f. Joining Pipe for Gravity Sanitary Sewers:

1) Ductile iron pipe to be joined in accordance
with the requirenments of AWM St andard C600
and the manufacturer's recomendati ons.

2) Asbest os-cenent pipe shall be jointed in
accordance with manufacturer's
reconmendat i ons.

3) Pol yvinyl chloride (PVC) pipe shall be
joined in accordance with ASTM Standard

D- 2321.
g. Pi pe laying and joining for force mains shall be
the same as the requirenments for water |ines.
h. Al'l visible leaks shall be corrected prior to
testing.

i PVC pipe shall be provided with anti-flotation
bal | ast where cover is |less than 3'.
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C. Manhol e Install ati on:

1. Manhol es shall be constructed to the elevations
i ndicated in accordance with the Standard Details.

a.

Set manhol e base section on bed of #57 stone to a
m ni nrum depth of 8 in. Stone shall be thoroughly
corFacted and carefully leveled to the excavated
wal | .

Join all manhole risers, cone top sections, and
any other sections by the use of rubber gaskets.

| nstal | Fipe stubs in manhol es where called for
on the plans. All stubs shall extend beyond the
manhol e as reflected on the plans and shall be
sealed with a watertight plug or cap.

Install flexible nmanhole connections for all
pi pes sizes 6 in. to 21 in., inclusive and aﬁply
seal ant to conpletely fill joint between nmanhol e
barrel and flexible connection for the full
t hi ckness of the manhol e barrel.

Plug lift holes from the outside with nonshrink
grout and repair any defects in manhol e.

Set adjusting rings in Portland cement nortar bed
(m ni mum of 1/4" thickness and parge 1/8" to 1/4"
t hi ckness on inside and outside of manhol e).

Rings will not be required outside of paved
rPadways or wal kways unless called for on the
pl ans.

Rings in paved roadways or wal kways shall permt
upward or downward adjustnent of manhol e frane.
Maxi mum hei ght of rings shall not exceed 12",
ot herwi se, the cone section will require renoval
and a new nmanhole riser installed to allow for
tge upward and downward adjustnent as stated
above.

Construct bench of concrete or brick and nortar.

1) El evati on of bench at the channel shall be
at the spring line of the incomng and
out goi ng pi pe.

2) Bench shall be three inches | ower at channe
t han at manhol e wall.

3) \Were B.UO or stubs are provided for
future pipe connections, bench and invert
shall be so fornmed.

4) Use sulfate resistant cenent for concrete or
nortar on all acid-resistant manhol es.
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5) Where seal ant is used, bench shall not be in
cont act with pi pe or flexible pi pe
connecti on.

6) Al'l inverts to be snooth.
J . Al'l | eaks shall be corrected prior to testing.
D. Servi ce Connections: Place a tee fitting with 6-inch outlet

in the sewer where service connection is to be constructed.
Lay 6 inch PVC or ductile iron pipe fromthe tee to the
property line or easenment |linmts on a grade of not |ess than
1/4 in. per foot unless otherwise shown on plans. Wher e
connections are laid out of manhol es, contractor shall use a
| aser beam Cl ose service connection at the property line
with an approved watertight plug, and mark the end with 2" X
4" board installed plunb from bottom of 6" plug to 2' above
ground. Service connection shall be of same type of pipe as
sewer unless otherw se approved by County. Wen making a
service connection to an existing sewer, the Contractor
shall use a mechanical hole cutter and approved saddl e.

E. Exi sting Manhole Tie-In: Core drilling and a flexible
pi pe-t o- manhol e connector shall be used in the connection of
t he sewer pipe to precast manhol es, where stubs or bricked
up opening (B.U O) do not exist.

The connector shall be Kor-N-Seal assenbly or approved equal

The connector shall be installed in the manhole wall by
activating the expanding mechanismin strict accordance with
the recommendati on of the connector manufacturer.

The connector shall be of a size specifically designed for
the pipe material and size being utilized on the project. Al
materials must conformto the approved products reflected in
Part V of this docunent.

Where bricked up openings (B.U O) exist, a PVC nanhole
adapt or shall be used in the connection of the sewer pipe to
precast manhol es and installed using the proper conventional
met hods such as the process established for the "GPK PVC
Manhol e Adaptors” or equal.

F. A tracing wire of 14 gauge copper shall be installed and
taped directly on top of the pipe in a manner that a
conti nuous trace results.

G Pl ace underground warning tape directly above all sewer force
mai ns, 18" below finished grade. Tape shall be pol yet hyl ene
tape with a nmetallic core, 2 inches in width, wth the
conti nuous printed nessage “Caution Sewer Force Main Buried
Bel ow. ” Tape shall be as manufactured by the Seton Nane
Pl ate Corp. or approved equal.
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3.02 TESTI NG OF NEW GRAVI TY SANI TARY SEVER AND FORCE MAI N SYSTEMS

A. Testing Technique for Gravity Sanitary Sewer System
1. Sanitary sewer lines 42 inches in dianmeter and smaller
shall be tested after backfill using a |ow pressure

air test in accordance with ASTM C828-90 or | atest
edition. Sewer lines larger than 42 inches in dianeter
shall be tested by infiltration/exfiltration test.

Al'l manhol es shall be vacuumtested. Al testing shal

be conducted in the presence of the Owmer or Owner's
representative. Al labor, mterials, tools, and
equi pnent necessary to mke the tests shall be
provided by the Contractor. All equipnment and met hods
used shall be acceptable to the Omer. Al nonitoring

gauges shall be subject to calibration, if deened
necessary.
2. Low Pressure Air Test:
a. Summary of Method: Plug the section of the sewer
line to be tested. Introduce |owpressure air

into the plugged line. Use the quantity and rate
of air loss to determ ne the acceptability of the
section being tested.

b. Preparation of the Sewer Line: If required by
Omer, flush and clean the sewer line prior to
testing and cleaning out any debris. Plug all
pi pe outl ets using approved pneumatic plugs with
a sealing length equal to or greater than the
diameter of the line being tested. G ve specia
attention to | aterals.

C. Ground Water Determnation: Install a % inch
capped gal vani zed pi pe nipple, approximately 12
inches long, through the manhole on top of the
| owest sewer line in the mnhole. |Imediately
prior to the line acceptance test, the ground
wat er el evation shall be determ ned by renpving
the pipe cap and blow ng air through the pipe
ni pple into the ground so as to clear it, and
t hen connecting a clear plastic hose to the pipe
ni ppl e. The hose shall be held vertically and a
measurenent of the height in feet of water over
the invert of the pipe shall be taken after the
wat er has stopped rising in the plastic hose.

d. Procedures: Determ ne the test duration for the
section wunder test by conmputation from the
applicable fornmulas shown in ASTM C828-90 or
| atest edition. The pressure-holding tine is
based on an average holding pressure of 3 psi
gage or a drop from3.5 psi to 2.5 psi gage.
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Add air until the internal air pressure of the
sewer line is raised to approximately 4.0 psi
gage. After an internal pressure of approximtely
4.0 prig is obtained, allow time for the air
pressure to stabilize. The pressure will normally
show some drop until the tenperature of the air
in the test section stabilizes.

When the pressure has stabilized and is at or
above the starting test pressure of 3.5 psi gage,
commence the test. Before starting the test, the
pressure my be allowed to drop to 3.5 prig.
Record the drop in pressure for the test period.
| f the pressure has dropped nore than 1.0 psi gage
during the test period, the line shall be presuned
to have failed. The test may be discontinued
when the prescribed test time has been conpl eted
even though the 1.0 psig drop has not occurred.

The test procedure nmay be used as a presunptive
test which enables the installer to determ ne the
acceptability of the line prior to backfill and
subsequent construction activities.

If the pipe to be tested is subnerged in ground
water, the test pressure shall be increased by
1.0 psi for every 2.31 feet the ground water
| evel is above the invert of the sewer.

e. Safety: The air test nmay be dangerous if, because
of lack of understanding or carel essness, a |line
is inproperly prepared.

It is extrenely inportant that the various plugs
be installed and braced in such a way as to
prevent blowouts. In as nmuch as a force of 250
Ib. is exerted on an 8 inch plug by an internal
pi pe pressure of 5 psi, it should be realized
t hat sudden expul sion of a poorly installed plug
or of a plug that is partially deflated before
the pipe pressure is released can be dangerous.

As a safety precaution, pressurized equipnent
shall include a regulator or relief valve set at
no nore than 10 psi to avoid over-pressurizing
and danmagi ng an ot herw se acceptable line. No one
shall be allowed in the manhol es during testing.

3. Al manholes will be tested using the negative air
pressure test (vacuum) in accordance with ASTM C
1244-93 or Jlatest edition for watertightness, and

manhole will be visually inspected after backfilling.
Contractor my backfill before testing wth the
understanding that any repairs will be made from the

exterior of the manhol e.
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Suf ficient

The interi

pressure shall be applied in making
the joint to assure that the pipe is "honme".

or

of the pipe shall be cleaned of all

foreign material as the work progresses. At the
end of the work day, the |last pipe laid shall be
bl ocked to prevent creep, and closed with a water
tight plug or

Joi ni ng Pi

pe:

cap.

1) Ductile iron pipe to be joined as foll ows:

(a)

Mechani cal j oi nt pipe

(1)

(2)

When installing PVC pipe into M J.
fittings, the beveled end o the
pi pe nmust be cut off to allow for
maxi num i nsertion depth and
sealing area to avoid | eaks. An
approved joint restraint device is
required when inserting PVC pipe
into M J. fittings. This device
does not replace the requirenents
for a joint restraint system
Thoroughly <clean inside of the
bell and 8 inches of the outside
of the spigot end of the joining
pipe to renove oil, grit, excess
coating and other foreign matter
fromthe joint. Lubricate the bel
and spigot end of the pipe, using
only approved | ubricant (Blue Lube
or Slikstyx). (Note: Use of any
unapproved |lubricant other than
Bl ue Lube or Slikstyx has been
shown to cause significant taste
and odor conditions when used in
drinking water disinfected wth
chl oram nes. The County will not
accept conpleted water |ines that
exhi bit taste and odor conditions
as a result of the use of
unappr oved | ubricants.) Slip
cast-iron gland on spigot end with
lip extension of gland toward end
of pipe. Lubricate rubber gasket
with approved [ ubri cant as
referenced above and place on the
spigot end with thick edge toward
t he gl and.

Push the spigot end forward to
seat in the bell. Then carefully
press the gasket into the bell so
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(b)

(3)

(4)

(5)

that it is located evenly around
the joint. The gland is noved into
position, bolts inserted and nuts
screwed up finger tight, then
tighten all nuts to torque |isted
bel ow.

Bolts Size Inches Torque- Ft. Lbs.
? 40 — 60
Ya 60 — 90
1 70 — 100
1 1/4 90- 120

Tighten nuts on alternate sides of
the gland until pressure on the
gland is equally distributed, and
torque value is reached.

Per m ssi bl e defl ection I n
mechani cal joint pipe shall not be
greater than one-half of that
listed in AWM C600.

Push-on joint Ductile Iron pipe

(1)

(2)

(3)

Thoroughly <clean inside of the
bell and 8 inches of the outside
of the spigot end of the joining
pipe to renove oil, grit, excess
coating, and other foreign matter.
Fl ex rubber gasket and insert in
the gasket recess of the bell
socket. Apply a thin film of
gasket lubricant (Blue Lube or
Slikstyx), to the gasket and
spigot end of the joining pipe.
( Not e: Use of any unapproved
[ ubricant other than Blue Lube or
Sli kstyx has been shown to cause

signi ficant taste and odor
conditions when used in drinking
wat er di si nfect ed with
chl oram nes. The County will not
accept conpleted water lines that

exhi bit taste and odor conditions
as a result of the use of
unapproved | ubricants.)

Start spigot end of pipe into
socket with care. The joint shal
then be conpleted by forcing the
plain end to the bottom of the
socket with a forked tool or jack
type device. Field cut pipe shal
have the end filed to match the
manuf act ured spi got end.
Perm ssi ble deflection in push-on

joint pipe shall not be greater
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VDOT, CHESTERFI ELD RESI DENCY - APRIL 1, 2004
SUBDI VI SI ON AND SI TE CONSTRUCTI ON PLAN
GENERAL NOTES

1. All materials and construction within the public right of way or for
roadways intended to be public rights of way shall be in accordance
with current Virginia Departnment of Transportation specifications and
st andar ds.

2. Land Use Permt (CE-7) nust be obtained fromthe Virginia Departnent
of Transportation prior to beginning any construction within the
exi sting state maintained right of way (including access).

3. VDOT is to receive witten notification 48 hours prior to conmencing
with initial construction activities.

4. Prior to any construction, the contractor shall consult the engi neer
and verify the approval of the plans by all applicable federal, state
and | ocal agenci es.

5. Prelimnnary design of the pavenment structure for all subdivision
streets shall be in accordance with the current edition of The
Pavenent Design @ide for Subdivision and Secondary Roads in
Virginia. The conpleted design worksheet appendix |V shall be
included with the initial plan submttal for each proposed pavenent
section utilizing the predicted soil support val ue shown in appendi x
| of The Pavenent Design Guide.

6. The contractor shall verify the elevations of all points of
connection or proposed work to existing curbs, sanitary |lines, water
lines, etc., prior to construction.

7. Upon discovery of soils that are wunsuitable for foundations,
subgrades, or other roadway construction purposes, the contractor
shall immedi ately contact a geotechnical engineer and VDOI. These
areas shall be excavated below plan grade as directed by a
geotechni cal engineer, backfilled wth suitable mterial and
conpacted in accordance with current VDOT specifications.

8. All storm sewer design and construction to be in accordance with VDOT
| & | LD-94 (D) 121.13.
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9. Al'l storm sewer pipes shall be reinforced tongue and groove concrete
pi pe in accordance with ASTM C-76. Pipe within the right of way
shall be a mnimum CL-111 or greater in accordance with current VDOT
st andards and specifications.

10. All pre-cast units shall be VDOT approved. Certification and VDOT
stanp will be required on all units.

11. AlIl concrete shall be class A3-AE (air entrained 3,000 PSI).

12. Al entrances are to be designed and constructed in accordance with
current VDOT standards. Residential |ot access shall be provided per
the follow ng criteria:

Al'l driveway entrance culverts are to be a mnimm of 15"
di ameter x 20" long pipe and shall conform to PE-1 private
entrance standards unless otherw se directed by the Resident
Engi neer. No entrance culverts are to be installed within five
(5) feet of a property corner.

VDOT standard CG 9D entrances shall be installed in curb and
gutter nei ghborhoods.

| nspections to be perforned by VDOT shall be requested in witing, 48
hours prior to entrance install ation.

13. The devel oper is responsible for furnishing and installing stop signs
at street intersections, as well as, all signs deenmed pertinent to
t he proposed devel opnent. The contractor shall contact the Ri chnond
District Traffic Engineering office at 804-542-6000 to establish
| ocations for any signage requirenents as deened necessary by VDOT
inspector. Installation of said signs shall occur at no expense to
the state and prior to state acceptance of roadway(s).

14. Design changes, specified materials changes and/or field changes from
the approved plans need to be re-submtted to VDOT prior to
proceeding with the work. A letter of explanation shall acconpany
the revised plans and/or drainage calculations, which nust be
subm tted, to VDOT for review and approval by the Resident Engineer

15. Contractor shall verify location and elevation of all underground
utilities shown on plans in areas of construction prior to starting
wor k. Contact engineer imrediately if location or elevation is
different from that shown on plan. If there appears to be a
conflict, and/or upon discovery of any utility not shown on this
plan, call Mss Utility of Central Virginia at 1-800-552-7001. The
devel oper shall be responsible for the relocation of any utility
within existing and/or proposed right of way required by the
devel opnent.
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16. All streetlights shall be located a m ninumof 9.5 fromthe edge of
pavenent on curb and gutter streets and/or |located a m ni mumof 5.5
behind the ditch |ine on open ditch streets.

17. Generally, paved roadside ditches are to be specified when velocities
exceed current VDOT design criteria or when ditch slopes are |ess
than 0.75% \Were ditch sl opes exceed 5.0% the devel oper nay choose
to i npl enent erosion and sedi nent control neasures in an attenpt to
achi eve channel stabilization while acknow edging that additiona
paved ditch linings my be required prior to acceptance of the roads
into the secondary system of state highways. Paved roadsi de ditches
shall conformto VDOT- PG 2A standards and specifications.

18. VDOT approval of construction plans does not preclude the right to
require additional facilities as deenmed necessary for acceptance of
the roads into the VDOT Secondary Road System

19. VDOT approval of these plans will expire five (5) years fromthe date
of approval .

20. VDOT shall have perfornmed the required field inspection (proof roll)
prior to placenent of the aggregate base course(s). Contact VDOT, in
witing, for subgrade inspection 48 hours prior to scheduling
pl acement of aggregate base course(s).

21. A prinme coat seal between the aggregate base and bitum nous concrete
will be required at a rate of 0.30 gallons per square yard (REC-250
Prime Coat) per VDOT standards and specifications.

22. The scheduling of aggregate base installation and subsequent paving
activities shall accompdate forecast weather conditions per Section
315 of The Road and Bridge Specifications.

23. VDOT shall have approved the aggregate base course(s) for depth,
tenpl ate and performed the required field inspection (proof roll)
prior to placement of any surface course(s). Contact VDOT, in
writing, for inspection of the aggregate base course(s) 48 hours
prior to application of the surface course(s).

24. An actual copy of the conplete CBR report is to be submtted to VDOT
in conjunction with final pavenment designs. Al |l pavenent design
recommendati ons shall be performed in accordance with the current
edition of The Pavement Design Guide for Subdivision and Secondary
Roads in Virginia.

25. A licensed geotechnical engineer shall ascertain cause and certify
recommended nethod of repair for all pavenent structural failures
prior to state acceptance.
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26. All vegetation and organic material is to be renoved fromthe right
of way limts prior to conditioning of the subgrade.

27. Al materials shall be in accordance with the VDOT Road and Bri dge
Specifications and Road and Bridge Standards.

28. Dry gutter is not allowed in VDOT right of way.

29. The devel oper will be responsible for the design costs of any traffic
signal installation and/or nodification under an account receivable
wi t h VDOT

30. The necessity and | ocations for additional VDOI standard underdrains
to be determ ned at tine of subgrade inspection.

31. Approval of a detailed construction sequencing/ mai ntenance of traffic
narrative for the work zone is a prerequisite for issuance of a Land
Use Permt allow ng access to and construction wi thin VDOl nmaintai ned

ri ght-of -way.
32. VDOT shall be provided docunentation by a |icensed geotechnical
engi neer, certifying that all in-place pavenents neet or exceed the

approved pavenent design thickness prior to state acceptance. The
certifying docunentation shall conformto VDOT specifications and the
approved pl ans.

33. The establishment of a tenmporary vegetative cover is required on al
denuded areas that are not to be fine graded for periods |onger than
30 days.

34. No structure shall be constructed on state nmintained rights of way
unl ess said structures are shown on road construction plans approved
by VDOT or covered by a VDOT Land Use Permt (or by a letter of
intent fromthe Resident Engineer to issue said permt at the tinme of
state acceptance).

35. The developer is responsible for contacting the Richnond District
Traffic Engineering section at 804-524-6000 for guardrail |ocation
and placenent requirenents.

36. A preconstruction nmeeting is required prior to wundertaking any
roadway construction activities. Devel oper or designee will contact
Chesterfield Residency, in witing, five working days in advance of
antici pated construction start to establish date, tine and | ocati on
for preconstruction nmeeting. The primary function of the
construction neeting will be to identify geotechnical paraneters of
proposed construction activities.
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d. Power Seal Model # 3501 (Il ong barrel coupling)
e. Maxi Fit (long sleeve coupling)
f. Ford FC2W (W de Range)
2. Cast D.I. Couplings
a. FEHR
Air Rel ease or Conbination Air Rel ease and Vacuum Val ves
(Engineer is responsible for specifying the appropriate type for
its designated use)
1. Cl ow 5401-E (for 2” inlet with small orfice)
2. Cl ow 5402-A (for 1” inlet and 1" orfice)
3. APCO (Product Bulletin No. 600 and/or 601)
4. G A Industries Type 1 GH4-150 Type 4 GH 7-K
5. Val mati c
6. Cla Val (Models 34, 35 & 36)

Bl ow OFf Val ves

1. 2” Bronze Gate Val ve
(open to nost manufacturers, i.e., Ginell, Epsco, etc.)

Li ne St oppi ng Val ves
1. Hydr a- St op
Wat er Meter Boxes/Vaults
1. Precast Concrete Box:
a. Lyttle Service Co. LLC T/A Stame E. Lyttle Co., Inc.
(used with 17, 1¥ or 2" water neters and assenblies)
a. Cl ear Fl ow Model CFLD6060 (for 3” and 4” water neters
and assenbl i es)

b. M&B — Model #MB1500BF/ WM (for 3” and 4” water neters
and assenbli es)
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6. Cascade - Styles CNS2 (for 12" and snaller pipe), CBS2 (for
12” and snmaller pipe), and CDSLD (|l arge dianeter saddles
for 16" and | arger pipe)

7. Muel ler - Models DB2S & DE2S (with double straps for
2” - 12” )

Q Pi pe Restraints (nust be UL Listed and FM Approved)

1. For PVC Pipe (Sizes up to 127)

a. Megal ug Series 2000 PV (PVC Pipe - MJ Fittings)
Megal ug Series 1500 (PVC Bell and Spigot Joints)

b. Romac Style 611 (PVC Bell and Spigot Joints)

cC. Uni - Fl ange Series 1390-C (PVC Bell and Spigot Joints)
Uni - Fl ange Series 1500 (PVC Pipe - M Fittings)

cC. STARGRI P Series 3600 (PVC Pipe - M Fittings)

d. AquaGip Intergral Restraint System for use on the
Centurion Fire Hydrants and Mieller RS Val ves

e. SI GMA One- Lok Model SLC

2. For Ductile lron Pipe -

a. Megal ug 1100 Series (M} Fittings) Al Sizes

b. Uni - Fl ange Series 1400 Block Buster Wadge Action
Retai ner G ands (M) Fittings) Sizes 4"-24"

C. Uni - Fl ange Series 1390-C (Bell and Spigot Joints)
Sizes 6"-16"

d. STARGRI P Series 3000 (MJ Fittings) Sizes 4"-48"
STARGRI P Series 3600 (MJ Fittings) Sizes 47-12"

e. RomaGip Sizes 47-12"

f. SIGVA One-Lok Model SLD (M) Fittings) Sizes 4”"-36"
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SECTI ON 2:

SANI TARY SEVER SYSTEM

A. Pipes - Gavity

1.

Pi pe

Concrete
a. Circular Reinforced (ASTM C76)
PVC Sanitary Sewer Pipe SDR35 (ASTM D3034 6” - 157)

PVC Sanitary Sewer Pipe Envrio-Tite SDR 35
(ASTM F1760 6”-15")

PVC Sanitary Sewer Pipe SDR 35
(ASTM F679, 18"-48"), T1 Wall Thickness

5. Perma Loc (21"-36") Series 46 with m ni mum wal |
t hi ckness of 17~

Utra Rib (217-36") with m ni mumwall thickness of .17

Ductile Iron Pipe Class 52 Mninmm or higher classification
dependi ng upondesi gn consi deration. (Push-On and

Mechani cal Joint) (6", 8",10", 12", 16", 20", 24", 30" &
36”)

Carlon VWylon H. C. - a.k.a. Lanson Pipe (21"-48") wth
m ni mrum wal I thickness of .17"

Utra-Corr PVC Pipe (247-36") with mnimum wall thickness
of .17

— Pressure

C-900 or G909 - P.V.C. (DR-18, CL. 150) (Sizes 6", 8 &
12")

a. Class 52 m ninmum or higher classification depending
upon design consideration. (Push-on and Mechani cal
Joint) (67, 8", 12", 16", 20", 24", 30" & 36")

b. Restrai ned Joint Pipe (Pipe Application: Use only
where mechanical joint pipe is not available or in
vertical applications).
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1) Giffin Snap-Lok (6" — 307)

2) Anmerican D.1. Pipe Flex-Ring (6" — 36”)
3) U.S. Pipe TR FLEX (6" — 367)

4) Cl ow Super Lock (30" — 367)

5) McWane D. |I. (30" — 367)

3. HDPE — DR 11 (4" - 8” only)

B. Manhol es, Precast Concrete (ASTM C478)

1. Hanson Pi pe & Products

2. Amer i cast
3. Concrete Specialties, Inc.
C. Frames and Covers

1. Manhol e
a. Street Type (IVH-1-95)
1) Neenah Foundry
2) Capitol Foundry
3) Si gma Cor poration
4) East Jordan Iron Works
5) FasTech
b. Wat erti ght
1) Capitol MH 1-S/WI
2) East Jordan |ron Wbrks
3) FasTech
D. Fittings (Gasketed) - Gravity
1. Concrete
a. Circular Reinforced (ASTM C76)
1) Hanson Pi pe & Products
b. Kor - N- Tee

c. | nserta Tee
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2. PVC Sanitary Sewer Fittings (ASTM D3034 SDR35 6" - 277)
a. Certai n-Teed Products Corporation
b. J-M Manuf acturing Co.
C. The Harrington Corporation (HARCO)
d. GPK Products, Inc.
e. Vassal | o
f. Multi-Fittings
g. Scepter-Canron, Inc. (IPEX)
h. Plastic Trends, Inc.
i Nyl opl ast USA, Inc.
] . Freedom Pl astics, Inc.
Fitting (D.1. Only) Pressure
1. D.1. Conpact AWM C153 or D.I./C. I. AWM C110
2. D.1. Special Coated Conpact Fittings AWM 153

E. Adapt ors

1. Fernco Pipe Adaptors - (Used only when installing 6~
connections where 6” connection is of Ductile Iron
mat eri al )

2. GPK Manhol e Adaptors (See MAN-16)

a. GPK manhol e adaptor adapting PVC pipe to concrete with
qui ck quete for manholes with BUO s.

b. GPK PVC drop manhol e cross with manhol e adaptors (6”
and 8” only) strapped to manhol e.

3. DFW HPI Nonshear Coupling (Used only at the direction of
the County I nspector where pipe transitioning i s necessary
due to unlike pipe materials.)
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F. Gaskets & Fl exi bl e Manhol e Connect ors

1. Kor-n-seal Connector, NPC Systens, Inc.
2. “0O Ring Gasket
3. Fl at Gasket for Waterti ght Manhol es
4. Press- Boot Connector, Press-Seal Gasket Corp.
5. Profile RS or Type 4G Gaskets, Press-Seal Gasket Cornp.
6. | PS Adj ust abl e, Cobra, or Toggle styles
G Saddl es
1. The General Engi neering Conpany (GENECO) Sealtite Mdel H
with Bell End for SDR-35 PVC
2. ROVAC CB Sewer Saddl e
3. I nserta Tee
H. St eps, Manhol e
1. MA | ndustries, Inc.
Style No. PSI|-PF
2. Bowco I ndustries, Inc.
Model #93810 (48" and 54" Dia. MH's)
Model #93813 (60” Dia. MH's and Larger)
3. Press Seal
Model #P-10938 (48" and 54” Dia. MH.'s)
Model #P-14850 (60" Dia. MH's and Larger)
4. Cosnmos North Anerica
Model #US-10- OH

5. American Step Conpany
Model #M.-10 (Standard Grade)

St oppers (Pl ugs)

1. For PVC Sanitary Sewer Pipe (with wing nuts and ears)
a. Certai n-Teed Products Corporation
b. Cher ne
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2. For D.I. Pipe (Slip Joint Plug)
a. Giffin Pipe Products
b. Tyl er
C. Uni on Foundry

d. Harri ngton Corporation ( HARCO)

e. St andard | nternationa
f. Trinity Valley
g. American Cast Iron

h. U. S. Pipe and Foundry
i Cher ne
J. Val ves
1. Sewage Air/Vacuum Rel ease Val ves
a. Vent - O- Mat Series RGX or RGS, — “Anti - Surge”
(Note: Engineer nust design project using the
appropriate val ve.)

2. Pl ug Val ves

a. DeZuri k Series 100 [Figure 118] -
(Non- Lubricated Eccentric)

b. Val - Matic Series 5900 or 5800 Cam Centric
C. MIlliken - MIlcentric (Eccentric Plug Val ve)
d. Homest ead Eccentric Plug Valve - Series 120
e. Cl ow Eccentric Plug Valve (37-24")
K. Manhol e Adj usting Ri ngs
1. Concrete Reinforced

2. LadTech H. D. P. E.
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B. SANI TARY SEWER SYSTEMS

PVC SDR-35 GRAVITY SEWER PI PE (SI ZES 6", 8", 10" 12" & 15") ASTM D3034

MANUFACTURERS:
ASTM 1. Certai nteed Corporation (610) 341-7000
D3034 P. O. Box 860 FAX (610) 341-6837
Val | ey Forge, PA 19482
ASTM 2. PW Eagl e, Inc. (800) 624-3111
D3034 (formerly Uponor ETI Conpany) FAX (304) 472-0742
P. O. Box 709
Buckhannon, W 26201
ASTM 3. J-M Manufacturing Co., Inc. (J.M) (201) 535-1633
D3034 9 Peach Tree Hi Il Road
Li vi ngston, NJ 07039
ASTM 4. | PEX, Inc. (frmy Scepter-Canron) (800) 463-9572
D3034 2441 Royal W ndsor Drive FAX (905) 401-9195
ASTM M ssi ssauga, Ontario, Canada L5J4C7
F1760
ASTM 5. Di anond Pl astics Corporation (308) 384-4400
D3034 1212 Johnst own Road FAX (308) 384-9345
P. O. Box 1608
Grand | sl and, NE 68802
ASTM 6. North American Pi pe Corporation (601) 728-2111
D3034 ( NAPCo) FAX (601) 728-3135
200 Park Pl ace
Boonevill e, MS 38829
ASTM 7. Bri stol pi pe (800) 348-7671
D3034 A Heywood W I |ianms Conpany (219) 295-4515
601 County Road 17 FAX (800) 272-7044
P. O. Box 1868
El khart, I N 46515
ASTM 8. Nati onal Pipe & Plastics, Inc. (800) 866-0149
D3034 9609 A d Hi ghway 421S FAX (336) 996-1755
Col fax, N. C. 27235
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PVC SDR- 35 GRAVITY SEWER PI PE (Sizes 18"-48") ASTM F679

MANUFACTURERS:

1.

ULTRA-RI B PVC GRAVI TY SEVER PI PE (21"-36") ASTM F794

MANUFACTURERS:

1.

Certai nteed Corporation
P. 0. Box 860
Val | ey Forge, PA 19482

Condux Pi pe Systens
P. O. Box 789
Mankat o, MN 56002

J- M Manuf acturing Co., Inc.
9 Peach Tree Hill Road
Li vi ngston, NJ 07039

North American Pipe Corp.
200 Park Pl ace
Boonevill e, MS 38829

Nati onal Pipe & Plastics, Inc.

9609 O d Hi ghway 421S
Col fax, N. C. 27235

PW Eagl e, Inc.

(formerly Uponor ETI Conpany)
P. O. Box 709

Buckhannon, W 26201

(610)
FAX ( 610)

(507)

(201)

(601)

FAX (601)

(800)
FAX ( 336)

(800)

FAX (304)

341-7000
341- 6837

387-2284

535-1633

728-2111
728- 3135

866- 0149
996- 1755

624- 3111
472-0742

PERMA- LOC, PVC GRAVI TY SEVWER PI PE (21"-36") ASTM F794 Series 46

MANUFACTURERS:

1.

J-M Manufacturing Co., Inc.
9 Peach Tree Hill Road
Li vi ngston, NJ 07039

(201)

CARLON VYLON H. C. GRAVITY SEVER PI PE (21"-48") ASTM F794

MANUFACTURERS:

1.

Carl on, A Lanmson & Sessi ons Conpany

25701 Science Park Drive
Cl evel and, OH 44122

(216)
(800)
FAX (216)

535-1633

831-4000
321-1970
831- 3208
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ULTRA- CORR GRAVI TY SEWER PI PE (24"-36") ASTM F794

MANUFACTURERS:
1. PW Eagl e, Inc.
(formerly Uponor ETI Conpany)
P. O. Box 709
Buckhannon, W/ 26201
CONCRETE GRAVI TY SEVER PI PE
MANUFACTURERS:
1. Hanson Pipe & Products, Inc.

2900 Term nal Avenue
Ri chnond, VA 23234-1632

2. Hydro Conduit Cor poration
208 Randol ph Street, P.O Box 818
Thomasville, N.C. 27360-0818
DUCTI LE | RON GRAVI TY SEVER PI PE
MANUFACT URERS:

1. Sane as for Approved Water
Ductile Iron

PRESSURE SEWER PI PE
MANUFACT URERS:
1. Sane as for Approved Water

2. For HDPE:

Dri scoPl ex Performance Pipe, a Div.
Chevron Phillips Chem cal
PO Box 269006

Pl ano, TX 75026-9006

PVC SDR- 35 GASKETED GRAVI TY SEVER FI TTI NGS
MANUFACTURERS:
1. Head Manufacturing, Inc.
640 Sout h Hi ghway 91

Preston, | D 83263-9738
(Formerly Certainteed Cornp.

Company LP

Fittings)

(800)
FAX (304)

(800)
(804)
FAX (804)

(919)

Pi pe Manufacturers for

Pi pe Manufacturers

(800)

624- 3111
472-0742

309- 1202
233-5471
232-1213

475-1371

PVC and

527-0662

FAX (972) 599- 7348

(208)
FAX (208)

852- 2000
852- 2003
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2. J-M Manufacturing Co., Inc.
9 Peach Tree Hi Il Road
Li vi ngston, NJ 07039

3. Vassal | o, Inc.
P. O. Box 567
State Route 60 West
Lake Wal es, FL 33853

4. The Harrington Corporation (HARCO)
P. O. Box 10335
Lynchburg, VA 24506

5. Multi-Fittings, Inc.
731 Langco, Suite 101
Ri chardson, TX 75281

7. GPK Products, Inc.
1601 43rd. Street NW
Fargo, ND 58102

8. Pl astic Trends, |nc.
3718 Gol f Course Drive
Norton, OH 44203

9. Nyl opl ast USA, Inc.
3130 Verona Avenue
Buf ord, GA 30518

10. Freedom Pl astics, |nc.
P. O. Box 1488
Janesville, W 53547

CONCRETE GRAVI TY SEVER FI TTI NGS
MANUFACTURERS:
1. Hanson Pi pe & Products, Inc.

2900 Term nal Avenue
Ri chnrond, VA 23234-1632

PRESSURE SEWER FI TTI NGS
MANUFACTURERS:

1. Sanme as approved for water pipe.

(201)

(813)
(800)
FAX (813)

(804)

(800)

(800)
FAX ( 800)

(216)
FAX (216)

(404)
FAX (404)

(608)

(800)
(804)
FAX (804)

535-1633

676-7975
237-6215
676-0216

845-7094

344-5819

437-4670
822- 6989

825- 4053
825- 7357

932- 2443
932- 2490

754-2710

309-1202
233-5471
232-1213
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MANHOLE RI SERS (R), CONES (C) and ADJUSTI NG RI NGS ( AR)

MANUFACTURERS:
R, C, AR 1. Hanson Pipe & Products, Inc.
2900 Term nal Avenue

Ri chnond, VA 23234-1632

R, C, AR 2. Ameri cast,
A Division of Valley Blox, Inc.
P. O. Box 432
210 Stone Spring Road
Harri sonburg, VA 22801
Aneri cast,
A Division of Valley Blox, Inc.
11352 Virginia Precast Road
Ashl and, VA 23005
R, C, AR 3. Concrete Specialties, Inc.
1420 16th. Street N. E
Roanoke, VA 24014
AR 4. LADTECH, I nc.

244 Woodbri dge Lane
Li no Lakes, MN 55014

MANHOLE FRAMES AND COVERS
MANUFACT URERS:

1. Capi tol Foundry
2856 Crusader Circle
Virginia Beach, VA

2. Neenah Foundry
P.O. Box 729
Neenah, W 54959

3. SI GMA Cor poration
700 Goldman Drive, P. O Box 300
Cream Ri dge, NJ 08514

4. East Jordan lIron Wbrks, Inc.
P. O Box 245
Fi nksburg, MD 21048

(800)
(804)
FAX (804)

(800)

(804)

(703)
FAX (703)

(651)
FAX ( 651)

(804)

(414)
FAX (414)

(609)
(800)
FAX ( 609)

(800)

309- 1202
233-5471
232-1213

548- 4586

798- 6068

982-0777
982-0775

415-1252
415-1090

427-9431

725-7000
729- 3682

758- 0800
999- 2550
758-1158

418- 3549
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5. FasTech Fastener Technol ogy, |Inc. (904)
P. O. Box 13011 FAX (904)
Pensacol a, FL 32501

M SCELLANEQOUS | TEMS
MANUFACTURERS:

ADAPTORS

1. GENECO (The General Engineering Co.) (301)
Box 609 (800)
Frederick, MD 21701 FAX (301)

2. GPK Products, Inc. (800)
1601 43rd. Street NW FAX (800)
Fargo, ND 58102

3. DFW HPI (800)
P. O. Box 648 FAX (817)
Bedf ord, TX 76095

6" OR 8" PLASTIC END PLUGS (W TH W NG NUT AND EARS)

1. Certai nteed Corporation (215)
P. O. Box 860
Val | ey Forge, PA 19482

2. Cherne I ndustries, Inc. (800)
5701 South County Road 18 (612)
M nneapolis, M 55436 FAX (612)

GASKETS (G and Fl exi bl e Manhol e Connectors (FMNC)

(FMO) 1.
(0 (FMO) 2.
(G0 3.

NPC Systens, Inc.
El m Street, Box 301
M I ford, NH 03055

(603)

Press- Seal Gasket Corporation
P. O. Box 10482
Fort Wayne, I N 46852

(800)
FAX (219)

Fow er Manufacturi ng Conpany
P. O. Box 767
Hillsboro, OR 97123

(503)

474-0211
474-0277

663- 9282
345- 6454
695- 5612
437-4670
822- 6989

255-7633
488- 4412

341-7000

843- 7584
933- 5501
938- 6601

673-8680

348- 7325

436-1908

357-2110
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( FMC)

4. | nternational Precast Supply (800)
60 Railroad Street FAX (978)
Haverhill, MA 01835

SEVER SADDLES with approved gaskets

1. ROVAC | ndustries, Inc. (800)
1064 4th. Avenue S.

Seattle, WA 98134

2. GENECO (The General Engi neering Co.) (301)
Box 609 (800)
Frederick, MD 21701 FAX (301)

3. | NSERTA Fittings Conpany (503)
P. O. Box 767 FAX (503)

Hill sboro, OR 97123

Al R/ VAC AND COMBI NATI ON VALVES

845- 3537
372-2831

426-9341

663- 9282
345- 6454
695-5612

357-2110
359- 5417

1. Mul ric Hydro Projects (027 11 International)748-0287
( VENT- O- MAT) FAX (027 11 International)422-3078
P. O. Box 16091
Atl asville, 1465 South Africa

PLUG VALVES

1. Dezuri k (612) 259-2000
250 Riverside Avenue North
Sartell, M 56377

2. Val - Mati ¢ Val ve and Manufacturing Corp. (708) 941-7600
905 Riverside Drive FAX (708) 941-8042
El mhurst, IL 60126

3. MIliken Val ve Conpany, Inc. (215) 861-8803
3864 Courtney Street, Suite 100 FAX (215) 861-8094
Bet hl enem PA 18017

4. Honmest ead (215) 770-1100
160 WAl nut Street FAX (215) 770-1108
Al l ent own, PA 18102

5. Cl ow Val ve Conpany, A Div of MWane, Inc. (714) 735-5555
1375 Magnolia Avenue FAX (714) 735-0837
Corona, CA 91719
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MANHOLE STEPS

1.

MA | ndustries, |nc.
P. 0. Box 2322
Peachtree City, GA 30269

BOWNCO | ndustries, |nc.
P. 0. Box 22315
Portl and, OR 97222

Press- Seal Gasket Corporation
P. O. Box 10482
Fort Wayne, I N 46852

Cosnmos North Anmerica
P. 0. Box 25532
Washi ngt on, DC 20007

Ameri can Step Conpany
P. O. Box 137
Giffin, GA 30224-0137

(404)
FAX (404)

(800)
FAX (503)

(800)
FAX (219)

(202)
FAX (202)

(800)
FAX (770)

487-7761
631-4679

232- 7837
653- 8934

348- 7325
436- 1908

333- 3955
333- 6427

988- STEP
467- 8011
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SECTI ON 4: MATERI ALS SPECI FI CATI ONS

Al'l  products nust conply with the Materials Specifications as
referenced in Part |V herein, and the Standard Details as reflected
in the Department of Public Utilities' Standard Design Specifications
and Details Manual. Al references to ASTM AWM, and ot her standards
shall include |atest revisions. In addition, all products nmust have
t he approval of the State Health Departnment prior to the submttal to
t he PDRC for consideration.

A WATER SYSTEMS
1. Water Pipe and Fittings:

a. Ductile iron pipe shall neet the requirements of AWM
Cl151. Pipe shall be thickness Class 51. Pipe shal
have cenment-nortar lining and a bitum nous seal coat

conformng to the requirenent of AWM Standard C104.
Thi ckness class shall neet the requirenments of AWWA
C150. Mnimum wall thickness for pipe shall be as
foll ows: 6"-0.28", 8"-0.30", 12"-0.34", 16"-0.37",
20"-0.39", 24"-0.41", 30"-0.47". A mninmm of 5% of
t he pipe furnished shall be gauged for roundness full
l ength and so marked.

b. Pi pe fittings shall neet the requirenments of AWM C110
(ductile iron or cast iron) or AWM C153 (ductile iron
conpact). All fittings shall be Pressure Class 250.

Fittings shall have a cenent-nortar lining and a
bi tum nous seal coating or a 6-8 ml (nom na
t hi ckness) fushion bond epoxy lining/coating in

conpliance with AWM C550.

cC. Pi pe and fittings shall have either nmechanical joint
or push-on joint, both conform ng to the requirenents
of AWM Cl111. Bolts shall be high strength cast iron
having an ultinmate tensile strength of 75,000 psi and
a mninmmyield point of 45,000 psi.

d. Pol yvi nyl chloride pipe (PVC) 6", 8", and 12" in size
shal | conform to t he requi rements of AVWNA
Specification G900, with gasket joints, DR-18 Cl ass
150 with iron pipe OD. Fittings shall be ductile iron
or cast iron, Pressure Class 250, wth nechanical
joints. Additional criteria as set forth by the County
of Chesterfield is outlined in Section 4.C.1. entitled
"Suppl enental Specifications - Additional Criteria for
Pol yvinyl Chloride Piping for Water and Sanitary Sewer

Systens".

e. Prestressed concrete cylinder pipe with rubber and
steel joint shall conformto AWM Specification C-301.
Al fittings and pipes shall be cenment-lined and

enul si on treated.
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B. SANI TARY SEVER SYSTEMS

1. Gravity Sewer and Force Main Pipe and Fittings:

a. Rei nforced concrete (non-pressure) pipe, fittings and
specials shall neet requirenents of ASTM C76 ni ni mum
Class Il unless stronger pipe is required by the plans
and specifications. Pi pe ends shall have Oring
gasket groove provided during manufacturing process.

Rubber gaskets and joints of concrete pipe shall neet
requi renents of ASTM C361

Pipe and joints shall be tested in accordance wth
Section 11 of ASTM C76 and ASTM C443. |f requested by
Departnment of Public Utilities or Engineer, test
reports shall be submtted to the Engi neer

b. Pol yvi nyl chloride (PVC) (non-pressure) pipe (6"-15")
and fittings shall neet requirenents of ASTM D3034
Type PSM SDR-35 or ASTM F1760 SDR-35 with el astonetric
gasket joints neeting requirenents of ASTM D3212.
Beddi ng shall be as required by the County for plastic
pi pes as shown in the County's Standard of Details.
Additional criteria as set forth by the County of
Chesterfield is outlined in Section 4.C.1. entitled
"Suppl enental Specifications - Additional Criteria for
Pol yvinyl Chloride Piping for Water and Sanitary Sewer
Systens".

C. Pol yvi nyl Chloride (PVC) (non-pressure) pipe (18"-48")
and fittings shall neet requirenents of ASTM F679,
Table | Type SDR-35 for large dianmeter solid wall PVC
pipe wth el astonetric gasket joints nmeeti ng
requi renments of ASTM D3212. Bedding shall be as
required by the County for plastic pipes as shown in
t he County's Standard of Details.

d. Perma-Loc (Series 46) PVC (non-pressure) sewer pipe
(21"-36") and fittings shall neet requirenents of ASTM
F794 specification for large dianmeter ribbed sewer
pipe wth el astonetric gasket joints meeti ng
requi rements of ASTM D3212 and fittings based on
controlled inside dianmeter. Bedding shall be as
required by the County for plastic pi pes as shown in
the County's Standard of Details.
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e. Utra-Rib PVC Gravity (non-pressure) sewer pipe (21"-
36") shall neet requirenents of ASTM F794 and fittings
shall neet the requirenments of ASTM 3034-35 PVC sewer
pipe wth el astonetric gasket joints nmeeti ng
requi renments of ASTM D3212. Beddi ng shall be as
required by the County for plastic pipes as shown in
the County's Standard Details.

f. Carlon Wlon H C. PVC Gavity (non-pressure) sewer
pi pe (21"-48") shall neet requirenments of ASTM F794
and fittings shall neet the requirenments of ASTM

3034-35 PVC sewer pipe with elastoneric gasket joints
meeting requirenments of ASTM D3212. Beddi ng shall be
as required by the County for plastic pipes as shown
in the County's Standard Details.

g. Utra-Corr PVC sewer (non-pressure) pipe (24"-36")
shal | be seamess profile wall and neet the
requi rements of ASTM F794 and fittings shall neet the
requi renments of ASTM 3034-35 PVC sewer pipe wth
el astoneri c gasket joints nmeeting requirenents of ASTM
D3212. Bedding shall be as required by the County for
pl astic pipes as shown in the County's standard
details. Pi pe shall have a snmooth interior with a
corrugated cross-sectional rib exterior. Exterior
corrugations shall be perpendicular to the axis of the
pi pe to allow placenent of the sealing gasket w thout
field marking, beveling, sealing channels, gluing,
wel di ng, additional cutting or machining. The pipe
stiffness shall be a m ninum of 50 psi when tested at
5% defl ection in accordance with D2412. Pipe shall be
green in color.

h. Ductile iron (gravity or pressure) pipe shall meet
requi rements of AWM C151. Pipe shall be thickness
Cl ass 52. Pipe shall have cenment-nortar |lining and a
bi tum nous seal coat. Thi ckness cl asses shall neet
requi rement of AWM C150.

i Pressure Pipe and fittings shall have either
mechani cal joint or push-on joint, both conformng to
the requirements of AWM Cl11. Bolts shall be high
strength cast iron having an ultimate tensile strength
of 75,000 psi and a mnimumyield point of 45,000 psi.

J . Pressure Pipe fittings shall nmeet the requirenments of
AWM C110 (ductile i1ron or cast iron) or AWM C153
(ductile iron conpact). All fittings shall be Pressure
Class 250. Fittings shall have a cenment-nortar |ining
and a bitum nous seal coating or a 68 ml| (nom na
t hi ckness) fushion bond epoxy lining/coating in
conpliance with AWM C550.
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k. Pressure Pol yvinyl chloride pipe (PVC 6", 8", and 12"
in size shall conform to the requirenents of AWM
Specification G900, with gasket joints, DR-18 Cl ass
150 with iron pipe OD. Fittings shall be ductile iron
or cast iron, Pressure Class 250, wth nechanical
joints. Additional criteria as set forth by the County
of Chesterfield is outlined in Section 4.C.1. entitled
"Suppl enental Specifications - Additional Criteria for
Pol yvinyl Chloride Piping for Water and Sanitary Sewer
Systens".

| . Push- on-j oi nt and rubber gasket shal | nmeet
requi renments of AWM Cl111.

m Cenent nortar lining with bitum nous seal coat for
ductile 1ron pipe and fittings shall nmeet requirenments
of AWMA/ ANSI C104/ A21. 4.

Cement nortar lining shall be standard thickness.

n. Exterior bitum nous coating for cast iron fittings and
ductile iron pipe shall neet requirenents of AWMW ANSI
C106/ A21. 6 or AWM/ ANSI C151/ A21.51 as applicable.

2. Sani tary Sewer Manhol es:

a. Manhol es shall be constructed of precast reinforced
concrete manhol e  sections in accordance wth
requi rements of ASTM C478 and as shown on the Standard
Det ai | s.

b. A maxi mum of two |ift holes per nmanhol e section may be
provi ded.

cC. Provi de tongue and groove joints in manhol e sections

with a preforned groove in the tongue for placenent of
an Oring type round, rubber gasket or Press Seal
Inc's Profile RS gasket.

Gasket shall comply with requirenments of ASTM C361.
Gasket shall provide the sole elenment in sealing the
joint from either internal or external hydrostatic
pressure.

d. Provide flexible pipe connections to manholes for
pi pes 21 inches in dianeter and snmaller in size.
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Materials shall consist of EPDM and elastoners
designed to be resistant to water, sewage, acids,
ozone, weat hering and aging. Use neoprene conformng
to ASTM C443 and ASTM C923 and all stainless steel

el ements of the connector shal | be totally
non- magnetic Series 304 Stainless, excluding the worm
screw for tightening the steel band around the pipe
which shall be Series 305 Stainless. The worm screw
for tightening the steel band shall be torqued by a
break-away torque wrench available from the precast

manhol e supplier, and set for 60 - 70 inch/lDbs.

Cast or core drill openings in manholes to receive
connectors. Connectors shall be suitable for field
repair or replacenments. Connectors not suitable for

field replacenent are unacceptabl e.

The assenbl ed connectors shall allow at |east an 11°
angul ar defl ection of the pipe and at | east one inch
of lateral msalignment in any direction and be
suitable for a normal variation in dianeter or
roundness for the pipe material used.

Connectors shall be Kor-N-Seal as manufactured by
Nati onal Pollution Control Systenms, Inc. or approved
equal .

e. Manhol e steps shall be corrosion-resistant and shal

be one-half inch grade 60 steel reinforcing rod
encapsul ated in a copol ynmer pol ypropyl ene. The steps
shall conformwith ASTM C478 paragraph 11 and to the
di mensi ons shown on the Standard Details.

f. Manhol e frames and covers shall be nol ded of gray cast
iron conform ng to ASTM A48, Class 30. Castings shal
not be coated. Seating surfaces between frame and
cover shall be machined. The dinmensions and weights
shall conform to the requirenments shown on the
St andard Details.

g. Seal ant for manhole frames shall be a one-conponent
pol yur et hane sealant simlar to Sika "Sikaflex" type
430.

h. Seal ant for flexible pipe connections shall be a two-

conponent pol ysul fide seal ant sim|ar to Sika
"Si kafl ex" type 412 with prinmer type 419.

i Al'l manhol es shall be watertight.
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3. Sewage Air/Vacuum Break Val ves wi thout Bias Mechanism- Al
val ves shall be designed in accordance with the follow ng
standard and/or by the Engi neer as required:

The Sewage Air Rel ease and Vacuum Break Val ve shall consi st
of a conpact tubular all stainless steel fabricated body,
hol | ow direct acting float and solid large orifice float in
H D.P.E. — stainless steel nozzle and woven dirt inhibitor
screen, nitrile rubber seals and natural rubber seat.

The valve shall have an integral “Anti-Surge” Oifice
mechani sm which shall operate automatically to limt
transi ent pressure rise or shock induced by closure to | ess
than 1.5x val ve rated worki ng pressure.

The intake orifice area shall be equal to the nom nal size
of the valve i.e., a 6” valve shall have a 6” intake
orifice.

Large orifice sealing shall be effected by the flat face of
the control float seating against a nitrile rubber ‘O ring
housed in a dovetail groove circunferentially surrounding
the orifice.

Di scharge of pressurized air shall be controlled by the

seating and unseating of a small orifice nozzle on a
natural rubber seal affixed into the control float. The
nozzle shall have a flat seating l|land surrounding the

orifice so that danage to the rubber seal is prevented.

The val ve construction shall be proportioned with regard to
material strength characteristics, so that deformation,
| eaki ng or damage of any kind does not occur by subm ssion
to twice the designed working pressure.

Connection to the valve inlet shall be facilitated by
fl anged ends conformng to ANSI B16.1 Class 125 or C ass
250 St andards.

Fl anged ends shall be supplied with the requisite nunber of
stai nl ess steel screwed studs inserted for alignment to the
speci fied standard. Nuts, washers, or jointing gaskets
shal | be excl uded.

4. Sewage Air/Vacuum Break Rel ease Valves with Bias Mechani sm
- Al valves shall be designed in accordance with the
foll owing standard and/or by the Engi neer as required:
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The Sewage Air Rel ease and Vacuum Break Val ve shall consi st
of a conpact tubular all stainless steel fabricated body,
hol | ow direct acting float and solid large orifice float in
H D.P.E. — stainless steel nozzle and woven dirt inhibitor
screen, nitrile/E.P.D.M rubber seals and natural/E. P.D. M
rubber seat.

The valve shall have an integral ‘Anti-Surge’ Oifice
mechani sm whi ch shall operate automatically to |limt surge
pressures or shock induced by liquid oscillation and/or
rapid air/gas discharge to less than 1.5x valve rated
wor ki ng pressure.

The intake orifice area shall be equal to the nom nal size
of the valve i.e., a 6” valve shall have a 6” intake
orifice. Large orifice sealing shall be effected by the
flat face of the <control float seating against a
nitrile/EEP.D.M rubber ‘O ring housed in a dovetai
groove circunferentially surrounding the orifice.

Di scharge of pressurized air shall be controlled by the

seating and unseating of a small orifice nozzle on a
natural /E.P.D. M rubber seal affixed into the control
fl oat. The nozzle shall have a flat seating |and

surrounding the orifice so that damage to the rubber sea
is prevented.

The val ve construction shall be proportioned with regard to
mat erial strength characteristics, so that deformation,
| eaki ng or danmage of any kind does not occur by subni ssion
to twice the designed working pressure.

Connection to the valve inlet shall be facilitated by
fl anged ends conform ng to ANSI B16.1 Class 125 and Cl ass
250 and ANSI B16.5 Class 150 and Cl ass 300 Standards.

Fl anged ends shall be supplied with the requisite nunber of
stainl ess steel screwed studs inserted for alignnent to the
speci fied standard. Nuts, washers, or jointing gaskets
shal | be excl uded.

Sewage Pl ug Val ves

a. Al plug valves shall be of the non-Ilubricated,
eccentric type with resilient faced plug and round
ports of no | ess than 90% or rectangular ports of no
l ess than 80% of the connecting pipe area, except
val ves of 24" or |arger size shall have port areas of
no |l ess than 70% of the connecting pipe area.
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b. Val ves shall be for buried underground service as well
as plant service and shall be rated for 175 psi up to
12" and 150 psi for sizes 14" and larger. Drop-tight
shut off shall be provided at full rated working
pressure in the standard flow direction and 50 psi in
the reverse direction, except when full-rated sealing
is required in both directions.

cC. Val ves 6" and larger shall be equipped with geared
actuators with a 2" square operating nut. Handwhee
and power actuated valves shall also include a 2"

square operating nut for emergency operation.

Al'l gearing shall be enclosed in a seni-steel housing
and be suitable for running in a lubricant with seals
provided on all shafts to prevent entry of dirt and
water into the actuator. The actuator shaft and the
guadrant shall be supported on pernmanently |ubricated
bronze bearings. Actuators shall <clearly indicate
val ve position and an adjustable stop shall be
provided to set closing torque and to provide seat
adjustnment to conpensate for change in pressure
differential or flow direction change. All exposed
nuts, bolts and washers shall be zinc plated.

Val ves and gear actuators for buried or subnerged
service shall have seals on all shafts and gaskets on
t he val ve and actuator covers to prevent the entry of
water. Actuator nounting brackets for buried or
subnmerged service shall be totally enclosed and shal
have gasket seals. All exposed nuts, bolts, springs
and washers shall be stainless steel.

d. Val ves shall open left (counterclockw se) and shall
have nmechani cal joint end connections, or as specified
by the Department of Public Utilities.

e. Val ve bodies and all other cast iron parts shall
conformin all respects to the Anmerican Society for
Testing Materials' Standard Specifications of G ay
| ron Castings, ASTM Specification Designation A 126,

Class B. The castings shall be clean and perfect
wi t hout bl ow or sand holes or defects of any kind. No
pl uggi ng or stopping of holes wll be all owed.

Body ends shall be flanged with facing and drilling in

accordance with ANSI B16.1, Class 125 or mechani cal
joint in accordance with AWM Standard G 111 or ANSI
A21.11. Al  mechanical joint end valves shall be
furnished conplete with joint accessories (bolts,
nuts, gaskets and gl ands).
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f. Val ve bodies shall be furnished with a raised seat
surface conpletely covered with 90% pure nickel to
insure that the resilient plug face contacts only
ni ckel, or a one-piece 304 stainless steel seat ring
t hreaded to the body. The nickel seat nust be wel ded
to the valve body or the body seat ring to produce a
met al l urgical bond with interpenetration to the base
metal with a bond strength equal to or greater than
t he valve body or seat ring material. The nickel or
stai nl ess steel seat nust be machined to a finish of
not nmore than 16 mcro-inches to achieve mniml
friction and wear to the resilient plug face during
val ve operation. \Whet her wel ded or screwed, the valve
seat shall be designed to provide uniformcontact with
the resilient plug face and to prevent the plug face
from contacting any cast iron surface. Resi | i ent
seats or seats attached to the body by screws or any
ot her nmethod not specified herein are not acceptable.
Pl ated or sprayed nickel seats or epoxy seats are not
accept abl e.

g. Val ve bodies shall be furnished with an adjustable
cl osed position stop. The seat end and standard flow
direction shall be cast onto the val ve body.

h. Resilient faced plug/operating shaft shall be of a one
pi ece design of ASTM Al126 Class B cast iron with a
seating surface eccentrically offset from the center
of the plug shaft, and shall have a precision nolded
resilient facing of chloroprene (Neoprene), Buna-N

(nitrile) or nitrile-butadiene (Hycar). Wth the
valve in the open position, all surfaces of the
plug/shaft shall be substantially out of the fluid
fl ow path.

i Val ve shaft journal bearings shall be sleeve type
sintered, oil inpregnated, permanently [lubricated,
type 316 ASTM A743 grade CF-8M or AISI type 317 L
stainless steel, or phenolic backed Tefl on. Thr ust

bearings shall be located in the upper and | ower
journal areas and shall consist of stainless steel

Teflon, or a combination of those materials. Git
seals shall be provided in the upper and |ower

journals to prevent abrasive material fromentering
t he bearing and seal areas.

J - Val ve shaft seals shall conform to AWM Standard
C504-87, Section 3.7 and shall be of the bronze
cartridge type utilizing Orings, or the adjustable
multiple V-ring type and shall be repl aceabl e w thout
di sassenbling the valve, while the valve is under
system pressure.
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k. Valve interiors and exteriors shall be coated
accordi ng to AWNA St andard C550- 90 W th a
t wo- conponent high build epoxy suitable for potable
water service, with interior surfaces receiving 8 - 10
mls (dry film thickness) and exterior surfaces
receiving 3 - 5 mls (dft) or 8 - 10 mls (dft)
hand- appl i ed epoxy coating. For buried or subnerged
service, 8 - 10 mls (dft) of asphalt varnish may be
substituted for the exterior coating.

| . Val ve testing shall be conducted per AWM C504-87
Section 5, covering rubber seated butterfly valves.
Each val ve shall be performance tested per paragraph
5.2 assuring val ve operati on.

Body seat and shell |eakage testing is to be conducted
on each val ve as per paragraphs 5.3 and 5. 4.

Proof of design testing shall be conducted per
paragraph 5.5 and wtnessed by a third party
i nspection agency. Certified copies of this report
shall be avail abl e upon request.

m Eccentric plug val ves for wastewater service shall be
as approved by Chesterfield County's Product and
Desi gn Review Commi tt ee.

n. | f the standard val ve provided by a manufacturer does
not fully conply wth these specifications, but
conpl i ance can be attained by providing optional
features, then each valve nust be permanently narked
to indicate the option or options that have been
provided. The nethod of marking valves to indicate
that options are included nust be approved by the
Product and Design Review Conmmttee.

C. SUPPLEMENTAL SPECI FI CATI ONS

1. Additional Criteria for Polyvinyl Chloride Piping for Water
and Sanitary Sewer Systens: Effective Septenmber 1, 1991
all PVC piping must neet the following criteri a:

a. Cell Classification for Water Pipe shall be 12454-B.

b. Cell Classification for Sewer Pipe shall be 12454-B or
12364- C.

C. Water Pipe (C-900) shall neet the specification
requi renments and have the following certifications
from
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1) FM (Factory Mitual)
2) UL (Underwriters Laboratory)
3) NSF (National Sanitation Foundati on)

d. Al'l pipe (sizes - 16" and smaller) shall be furnished
wi th standard industry col or coding:

Wat er - Bl ue
Gravity Sewer - Green
Force Main Sewer - Brown

e. Manuf acturer's Certification of ASTM and AWM testing
requi rements will include the follow ng:

1) For Water and Force Main Sewer Pipes (C-900) (4",
6”, 8" and 12")

a) Each piece has been hydrostatically proof
tested to AWM C-900 Requirenents

b) Pi pe neets all other applicable ASTM & AWM
C- 900 Requirenents

2) For Gravity Sewer Pipe (SDR 35) (4"-15")
a) Pi pe neets all ASTM D3034 Requirenents
b) Pi pe neet s cel | classifications as
est abli shed by ASTM standards, the County's
mnimum criteria for plastic pipe, and the

certification shall state what the cell
classification is.

3) Manuf acturer's certification will be signed by an
officer of the conpany and will be furnished to
the contractor and/or supplier before pipe is
delivered to a project site. Certifications from
supplier shall include:

a) County Contract Nunber

b) Location - Project Nane
C) Uilities Contractor Nane
d) Pi pe type cl ass

e) Manuf acturer's nane
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